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Outside the entrances of Hale Library on Kansas State University Campus, a landscape of 
13,260 square feet will be transformed into a highly improved stormwater management 
system.  Given the prominent location on campus, the design will take an educational 
approach to inform a high number of viewers.  The site will successfully manage stormwater 
from the surrounding watersheds, promote a campus greenway network, and educate 
passersby about this pocket of sustainable design on campus. 

Education will focus on low impact development through the use of sustainable engineering 
techniques.  Features will include water filtration and infiltration systems, rain gardens, 
permeable paving, decreased lawn space, native plantings, shaded hardscape, and wet 
meadow areas.  Seating nooks will encourage people to sit and observe the wildlife.

The Hale Library Stormwater Garden will serve as a sustainable model for further campus 
landscapes and will communicate potential for sustainability at a small scale.  By suggesting 
an ecological approach to design, campus will not only hold aesthetic value, but it will also 
offer biological, hydrological, and economical benefits.  

PROJECT ABSTRACT

APPROACH FROM THE WEST VIEWING STORMWATER  DESIGN 
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LANDSCAPE PERFORMANCE BENEFITS

• Restores a total of 9,147.60 ft2. (0.21 acres) of native vegetation including 
prairie grasses and forbs found in the Flint Hills region

• Retains 100% of the stormwater from a one year storm, or approximately 
24,000 gallons.  In a ten year storm, 65% of stormwater is retained, or 
approximately 45,900 gallons.

• Removes 303.5 ft2 of impervious concrete to make way for two new planting 
beds and a permeable paver seating plaza totaling 870.5 ft2 adjacent to the east 
entrance

• Removes 12,500 ft2 of irrigated lawn, reducing water consumption and 
minimizing motorized maintenance

• Provides a new outdoor amenity for the more than 24,000 students, faculty and 
staff of Kansas State University and the greater community

• Promotes environmental awareness and stewardship by exposing campus 
users to a site scale example of green infrastructure

As a prospective student, I don’t know 
much about Kansas State University.  
How does campus manage stormwater?



Prairie Vision: Hale Library’s New Front Porch 3

• Communicate and educate stormwater 
management in an aesthetically 
pleasing, engaging way

• Use green infrastructure and native 
vegetation

• Hold stormwater on site and reduce 
runoff into Campus Creek

• Use biological water processes 
such as infiltration, filtration, 
evapotranspiration, and detention

• Enhance the prominence of Hale 
Library’s front porch

PROJECT GOAL 

PROJECT OBJECTIVES

Located south of Hale Library on Kansas 
State University Campus, the selected site 
offers 13,260 square feet to potentially 
showcase a highly improved stormwater 
management system.  As a high traffic and 
frequently photographed area, the site has 
great potential to effectively communicate 
sustainable landscape design to students and 
visitors.  Thousands of gallons flow through 
the site during storm events, both above 
ground on a turf surface and below ground 
through drainage pipes.  Little infiltration 
and filtration occurs however, creating high 
levels of rainwater runoff, which move 
quickly off-site to Campus Creek.  The site 
was chosen to more successfully manage 
stormwater from the surrounding watersheds 
entering the site and to educate passersby 
about this proposed pocket of sustainable 
design on campus. 

SITE LOCATION 

The overall goal is to create a sustainable 
campus model for stormwater management and 
promote a future campus greenway network. 

This site has so much potential.  What a 
great opportunity to implement natural 
processes and green infrastructure!
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Most rainwater runoff from Coffman 
Commons and surrounding buildings flows 
into the low lying site.  As the stormwater 
runs through the campus watershed, it 
picks up fertilizer, runs over sidewalks, and 
waterlogs turf on site.  Runoff on sidewalks 
creates a safety hazard for pedestrians.  
Rainwater runoff also carries lawn 
chemicals and sidewalk salt to a drain inlet 
on the east side of the site and to campus 
creeks downstream, harming native wildlife 
habitat (Keane, 2013).  Hale Library 
directs roof water through six downspouts, 
which immediately channel underground 
to the drain inlet.  All water directed to the 
drain inlet on site continues east within an 
underground piping network to Campus 
Creek.

Conditions at Campus Creek consist of 
erosion and flooding due to unstable creek 
banks, a lack of riparian vegetation and root 
stability, and high volumes of rainwater 
runoff flowing through the system.  A 
water quality assessment was done on the 
campus creek watershed in 2006.  Base 
flow samples contained exceedingly high 
amounts of pollutants and caused concerns 
for students interacting with the water 
(Kansas WaterLINK).

Engineering consultants have recently 
recommended a $5.1 million improvement 
of “deficient stormwater areas.”  The project 
would upsize underground pipe capacities, 
transfer water downstream at higher rates, 
and eliminate flooding on campus.  To 
facilitate this large campus update, BG 
Consultants suggested more comprehensive 
low-impact development stormwater policies 
(Weathers, 2013).  Kansas State University 
would clearly benefit from a series of 
infiltration gardens to reduce, detain, and 
filtrate rainwater from entering campus creek.

Sustainable management attempts have 
previously been made on campus to restore 
Campus Creek conditions at small scales.  
The International Student Center Rain 
Garden, implemented 2007, is a collaborative 
design-build project.  The rain garden 
captures and infiltrates rooftop and surface 
runoff, while it also educates students, 
faculty, administrators, and campus visitors 
on low-impact stormwater management.  
Ultimately, the design restores the “natural 
hydrological cycle along the Campus Creek 
riparian corridor (ASLA, 2009).” 

Site Relationship to Campus Stormwater System
Because campus creek often overflows during storm events, 
engineering plans are underway to expand underground 
pipe capacity and direct water more efficiently further 
downstream (Weathers, 2013).

Relationships CURRENT SITE RELATIONSHIP TO 
CAMPUS STORMWATER SYSTEMRELATIONSHIP TO CURRENT 

CAMPUS APPROACHES

CAMPUS 
CREEK

Floods from 
high stormwater 

runoff
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The Campus RainWorks Challenge offers Kansas State 
University an opportunity to introduce resilient solutions 
and improve water management infrastructure within a 
prominent location on campus.  Hydrological systems will 
be restored to their original state by using prairie vegetation 
and natural processes in an engineered environment.  The 
appearance and stability of Campus Creek will be improved 
as many similar projects are inspired.  Natural vegetation 
will allow the site to re-establish itself, visually accent the 
library, adapt to local ecosystems, and expose visitors to 
native concepts of green infrastructure. 

Following the example of the rain garden at the International 
Student Center, Prairie Vision will act as another link in 
creating a sustainable campus greenway network.  By 
suggesting an ecological approach to design, campus 
will not only hold aesthetic value, but it will also offer 
biological, hydrological, and economical benefits.  
Although no single rain garden will dramatically reduce 
the deteriorating conditions at Campus Creek, a future 
network of sustainable rainwater systems will restore 
hydrological channels to healthy and functioning conditions. 
A stormwater pocket garden outside of Hale Library will 
create ideal spaces for “casual transit and recreation,” 
will improve urban creeks, will educate through physical 
interaction with the site, and will promote “underutilized 
urban sectors (Fay Jones, 22).”

Bigger Picture Connections

CALL HALL
Road floods in 
heavy stormsVET MEDICAL

Contaminated 
water

BEACH ART 
MUSEUM

Low infiltration   
& high erosion

ANDERSON 
LAWN

High runoff 
quantities

HALE 
LIBRARY

Prairie Vision 
sustainable 

model

CORE CAMPUS OPPORTUNITIES

GREENWAY NETWORKS ON CAMPUS

INTERNATIONAL 
STUDENT CENTER
Eroded creek banks
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EXISTING SITE TOPOGRAPHY

PROPOSED SITE TOPOGRAPHY

Site Comparisons

EXISTING TOPOGRAPHY
Between the south sidewalk and the north library facade, the site currently 
forms two depressions.  The turf easily floods and washes towards the 
structure, however there are no current seepage problems in the library 
basement.  The site drops four feet from sidewalk to structure with a two 
feet deeper depression about ten feet from the building.  Topography rises 
towards the center of the entire site, where the building extends outward
 
EXISTING SOILS
Topsoil on site reaches six foot deep with an unknown subsoil depth.  
Further south within the Coffman Quadrangle, topsoil reaches a depth of 
twelve feet.  All topsoil within the quadrangle comprises of Smolan silt 
loam is moderately well drained (USDA, 2013).  Denison Hall once stood 
where the south quadrangle now spans, suggesting soil compaction during 
the 1980’s building demolition and library expansion (Brokesh, 2013).

PROPOSED TOPOGRAPHY
New smaller one foot depressions will be made within the proposed 
butterfly rain gardens.  The larger depression basins will be moved further 
away from the building.  The basins will also be widened to hold more 
water and reduce scalping of the topsoil slopes by mowers.

PROPOSED SOILS
Based on an infiltration rate of .3 -.5 inches per hour for Smolan silt loam 
and the expected peak flows, the existing soil will be reused for the new 
project (Design infiltration rates, 2013) (USDA, 1990). 
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Location Pervious Area (Ac) Impervious Area (Ac) QPEAK (cfs) VPEAK (ft
3)

SW Corner 0.15 ‐ 0.35 880.81
South Section 0.14 ‐ 0.34 856.96
North Half 0.28 ‐ 0.66 1,658.80

Roof ‐ 0.11 0.66 1,646.97
Western Sidewalk ‐ 0.03 0.17 433.36
Eastern Sidewalk ‐ 0.02 0.12 300.80

Total 0.57 0.15 2.31 5,777.69

Area C CA
Impervious 0.85 0.13
Pervious 0.33 0.19
∑CA 0.32

Location Pervious Area (Ac) Impervious Area (Ac) QPEAK (cfs) VPEAK (ft
3)

SW Corner 0.15 ‐ 0.22 461.38
South Section 0.14 ‐ 0.22 448.88
North Half 0.28 ‐ 0.42 868.89

Roof ‐ 0.11 0.42 862.70
Western Sidewalk ‐ 0.03 0.11 227.00
Eastern Sidewalk ‐ 0.02 0.08 157.56

Total 0.57 0.15 1.47 3,026.41

Peak Flows for Individual Areas and 10‐yr Storm

Peak Flows for Individual Areas and 1‐yr Storm

EXISTING WATER DRAINAGE PROPOSED WATER DRAINAGE

Location Pervious Area (Ac) Impervious Area (Ac) QPEAK (cfs) VPEAK (ft
3)

SW Corner 0.15 ‐ 0.35 880.81
South Section 0.14 ‐ 0.34 856.96
North Half 0.28 ‐ 0.66 1,658.80

Roof ‐ 0.11 0.66 1,646.97
Western Sidewalk ‐ 0.03 0.17 433.36
Eastern Sidewalk ‐ 0.02 0.12 300.80

Total 0.57 0.15 2.31 5,777.69

Area C CA
Impervious 0.85 0.13
Pervious 0.33 0.19
∑CA 0.32

Location Pervious Area (Ac) Impervious Area (Ac) QPEAK (cfs) VPEAK (ft
3)

SW Corner 0.15 ‐ 0.22 461.38
South Section 0.14 ‐ 0.22 448.88
North Half 0.28 ‐ 0.42 868.89

Roof ‐ 0.11 0.42 862.70
Western Sidewalk ‐ 0.03 0.11 227.00
Eastern Sidewalk ‐ 0.02 0.08 157.56

Total 0.57 0.15 1.47 3,026.41

Peak Flows for Individual Areas and 10‐yr Storm

Peak Flows for Individual Areas and 1‐yr Storm

Infiltration
Filtration

Evapotranspiration
Detention

100% Runnoff

Infiltration
Filtration

Evapotranspiration
Detention

100% Runnoff

Left:  The chart shows the process for calculating 
potential storm water flow for a one year storm.  
Each location has calculations showing the peak 
flow, feeding into the Prairie Vision site.  Total 
peak flows for each year are used to calculate the 
peak flows for the entire area.  Calculations were 
done using the Modified Rational Method and 
Manning’s Method. 

Left: Chart shows total peak flows for all 
contributing areas based on major storm event 
years.  Highlighted portions indicate year storms 
for which the design was intended to manage.  

Below: All intensity and rainfall values were 
acquired from the City of Manhattan, KS.

The new design retains 100% of the stormwater from a one year storm or approximately 
22,700 gallons (3,026.41 ft3).  In a ten year storm, the new design retains 65% of stormwater or 
approximately 43,200 gallons (5.777.69 ft3). 

Increased

to storm drain
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EDUCATIONAL PURPOSE

Given the high traffic passing the location, the design 
will take an educational approach to inform a high 
number of viewers.  Education will focus on low 
impact development through the use and explanation 
of design techniques.  Educational design features will 
include water filtration systems, decreased lawn space, 
permeable paving, native plantings, shaded hardscape, 
and bioretention areas.  The proposed design will serve 
as a sustainable model for further campus landscapes 
and will communicate the potential for sustainability at 
the small scale.  The site will encourage users to learn 
and implement sustainable design on a local level.

RELATIONSHIP TO USERS ON SITE

Both entries into Hale Library sit adjacent to the 
outdoor site.  Although no pedestrians enter the site 
on a regular basis, hundreds of visitors pass the site 
at two primary points on an hourly basis.  User data 
was twice recorded at the two entrances in thirty 
minute passing periods on November 19th, 2013. The 
library’s primary entrance, located at the west edge 
of the site, sees about fifty less passersby than the 
secondary library entrance, oppositely located to the 
east of the site.  Users primarily pass the site on foot 
and occasionally stop to converse.  Bicyclists are the 
second most users, followed by skateboarders and 
maintenance vehicles.  

A ten foot wide sidewalk serves as a maintenance 
drive.  During warm weather, Coffman Commons 
directly south of the site serves as a seating lawn 
for student recreation films.  Minimal seating and 
conversational spaces force visitors to travel further 
distances to sit and to block sidewalk traffic when 
stopping to converse.  

Movies on the Lawn

Passing Period

Tour Groups

Pedestrian Analysis

Such a prominent location on 
campus.  I walk by it everyday 
with my friends!
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Hale Library Site Plan

Transplanted 
Memorial Trees

Wet Meadow

Disconnected 
Downspout

West Entrance East Entrance

Drainage Inlet

Permeable Paver 
Plaza

Buffalo Grass 
Border

Cobble 
Runnel Accent Grate 

& Sand-blasted 
Sidewalk

Seating 
Nooks

Butterfly 
Rain 

Garden 0 5 10 20 30 40

Scale: 1” = 40’
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COBBLE RUNNEL & BUTTERFLY RAIN GARDEN WATER PROCESS

Re-establishing natural water Processes

EVAPOTRANSPIRATION

RUNNEL INFILTRATION WEIRS SLOWING RUNOFF

GRATE FOR WATER VISIBILITY

BUTTERFLY RAIN 
GARDEN DETENTION

Visible water processes! It will show 
users how a natural prairie ecosystem 
handles stormwater.
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DISCONNECTED DOWNSPOUT WITH LIMESTONE LEVEL SPREADER

DISCONNECTING DOWNSPOUTS & 
DAYLIGHTING WATER RUNOFF

On-site techniques to slow rainwater will further the 
implementation of low-impact development and will 
decrease the concentrated discharges to stormwater 
inlets.  Downspouts will open to a level spreader on the 
ground surface, rather than channel directly underground 
and enter the campus stormwater system.  Water in the 
new design will now flow into one of two wet meadow 
pockets away from the building facade.  Water slows, 
recharges the soil, and absorbs into the added native plant 
material.

The designed hydrological system will facilitate water in 
up to a ten year storm.  The amount of rainwater from an 
average yearly storm will flow into the open stormwater 
runnel and wet meadows without overflowing them. The 
runnel and grate system will keep rainwater from running 
over the sidewalks.  In the event of a ten year storm, 
water will fill the runnel and the butterfly rain gardens to 
the brim with little overflowing.  An overflow drain set 
at a higher elevation within the meadow depressions will 
absorb overflow volumes and direct them downstream to 
the east end drain inlet and later to Campus Creek.

The proposed wet meadows, planting beds, and stormwater 
runnels will infiltrate, slow, and retain rainwater through 
a system of native vegetation, level spreaders, weirs, and 
aggregate to help minimize the excessive amounts of 
stormwater runoff into Campus Creek. 

Hey cool! Now most water will remain 
on the site instead of funneling down and 
causing problems at Campus Creek!
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Designed Storm levels

Butterfly Rain 
Gardens

Runnel

Wet Meadow

1 Year Storm Level
2 Year Storm Level
5 Year Storm Level

10 Year Storm Level

Overflow inlet set at 
higher elevation
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Preserved & Proposed Vegetation

The proposed vegetation design will reflect natural Kansas 
prairie ecosystems.  All non-native vegetation will be 
removed, and the two memorial trees will be transplanted 
on the southwest side of the sidewalk. Two wet meadow 
basins hold grass and forb species, which will create 
a biodiverse ecosystem and grow more biomass for 
evapotranspiration to occur.  The design proposes native 
plantings to better regionally adapt, attract more pollinator 
wildlife, require lower maintenance after vegetation 
establishment, and restore natural Kansas ecosystems.

Tall grass species naturally dominate prairie 
ecosystems and create dense massings, which 
minimize weed growth and soil erosion.  Native 
grass massings also provide protection for flowering 
forbs and wildlife.  Using taller, more mesic to dry 
prairie plantings near the library facade will create 
an ecotone buffer and reflect natural changes in 
prairie ecosystems.  As elevation changes, amounts 
of water availability would naturally alter vegetation 
types (Lady Bird Johnson Wildflower Center, 2).

Butterfly Rain Gardens

Buffalo Grass Border

Wet Meadow

VEGETATION 
TRANSITIONS 

FROM 
SIDEWALK

Existing vegetation on-site follows campus quadrangle 
guidelines.  Traditional elements of lawn and trees 
dominate the manicured landscape.  Shrubs serve 
as secondary design elements (Landscape Design 
Guidelines, 2012).  No native vegetation existing on-
site, and the pampas grass, honeysuckle, and lily turf 
may be considered invasive.  Plants are in fair to good 
condition, yet the only mature tree, a Douglas fir, is 
nearly dead.  Two memorial trees, red maple and red 
oak, were recently planted on each end of the site.

PRAIRIE ECOSYSTEM PROPOSALEXISTING VEGETATION ON SITE
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Planting Palette The wet meadows will hold native grasses, such as 
switch grass, cord grass, side oats grama, and little 
blue stem.  New England aster, swamp milkweed, and 
various sedges will grow in lower meadow elevations 
to tolerate wetter soils and to provide protected wildlife 
habitats.  Along the library perimeter, lower vegetation 
transitions into taller shrubs, such as redtwig dogwood, 
American plum, and prairie willow to add texture, 
color, and diversity (Collins 2012).  Taller plantings 
will reduce the large vertical scale of Hale Library.  

Additional vegetative masses will retain more water, 
allow more evapotranspiration, and lessen water entering 
storm drain systems.  Restoring tallgrass prairies 
promotes evapotranspiration, the process of water 
moving through plant roots, up stem systems, and into 
the atmosphere though evaporation.  The combination 
of roots and soil also increases carbon sequestration.  
Wet meadow basins will detain water for a short time 
until overflowing into the storm drain.  The butterfly 
rain gardens will provide a similar effect, slowing and 
filtering overflow from surrounding watersheds.

BORDERING THE BUILDING BASE

TRANSITION EDGES

THROUGHOUT ENTIRE MEADOW

IN BASIN LOW SPOTS

Prairie 
Dropseed

Indian 
Grass

Cord 
Grass

Swamp 
Milkweed

Tussock 
Sedge

Little 
Blue Stem

Goldenrod

Switch 
Grass

New England 
Aster

Side Oats 
Grama

Prairie 
Willow

American 
Plum

Redtwig 
Dogwood

WET MEADOW
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Lawn space will provide a visual 
break between wet meadows and 
butterfly rain gardens. Native buffalo 
grass will minimize erosion on 
steeper slopes, where water will flow 
over during 100 year storm events 
and will need minimal maintenance.  

Native forbs, such as goldenrod, 
cardinal flower, common boneset, 
butterfly milkweed, and New 
England aster will dominate 
butterfly rain gardens.  Insects 
and butterflies will find habitats 
in these beds, where people can 
observe from seats nearby. Some 
species, such as milkweed, will  
provide a specific habitat for 
insects such as monarch butterflies 
(Taylor Creek Restoration 
Nurseries 2010).

Purple 
Coneflower

New England 
Aster

Wild 
Bergamot

Cardinal 
Flower

Common 
Boneset

Goldenrod Butterfly 
Milkweed

Prairie 
Dropseed

BUTTERFLY RAIN GARDENS & BUFFALO GRASS BORDER

Buffalo 
Grass
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EXISTING VEGETATION PROPOSED VEGETATION

Landscape performance benefits

SIGNIFICANT OVERALL BENEFITS
• Restores a total of 9,147.60 ft2. (0.21 acres) of native 

vegetation including prairie grasses and forbs found in 
the Flint Hills region

• Retains 100% of the stormwater from a one year 
storm, or approximately 24,000 gallons.  In a ten year 
storm, 65% of stormwater is retained, or approximately 
45,900 gallons.

• Removes 303.5 ft2 of impervious concrete to make 
way for two new planting beds and a permeable paver 
seating plaza totaling 870.5 ft2 adjacent to the east 
entrance

• Removes 12,500 ft2 of irrigated lawn, reducing water 
consumption and minimizing motorized maintenance

• Provides a new outdoor amenity for the more than 24,000 
students, faculty and staff of Kansas State University 
and the greater community

• Promotes environmental awareness and stewardship 
by exposing campus users to a site scale example of 
green infrastructure
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Material choices will preserve the overall campus design style and color 
scheme as well as keep costs down.  The seating nooks will be constructed 
of composite decking for longevity of life and durability. Material color 
scheme will accent the local building construction. The runnel south of 
the sidewalk will be lined with steel edging.  This will lower labor and 
material costs.  Local cobble will line the runnel basin for ornamental and 
functional purposes to create a larger water storage area on-site. 

Materiality

Benches follow the typical design 
of Kansas State benches but will be 
made of recycled material.  They 
will be similar in color to limestone 
to blend more seamlessly with 
surrounding architecture.

Steel edging will border 
the runnels and butterfly 
rain gardens.  This durable 
and inexpensive material 
will clearly delineate and 
separate spaces. 

Permeable interlocking concrete 
pavers on a gravel sub-base will 
be used for the seating plaza, 
adjacent to the east library 
entrance.  These can be easily 
replaced and will infiltrate water 
in an impervious space.

Composite decking will 
be used in seating nooks.  
Composite decking has a 
long life and is resistant to 
decay and warping.  Pressure 
treated pine will be used for 
the posts and joists due to 
its strength and resistance to 
decay.  

Steel grates will have a flowing 
water design. Color will be of a 
rusted color to stand out from the 
pavement.

Rock will be local recycled 
limestone to enhance the 
existing building material.  
Boulders will accent points 
throughout the system to 
showcase water.  Cobble will 
be used to infiltrate water.

1

4

2

5

3

6

1

3
2

45
1

MATERIAL LOCATIONS
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COST ESTIMATION

Our goal is to keep all construction costs 
under $30,000.  Apart from labor costs, 
the largest estimated cost will be plant 
material.  All vegetation will be replaced 
with native plantings.  Permeable pavers in 
the plaza and decking for the seating nooks 
will be the next largest cost.

In addition to funding provided by different 
grants and loans, the costs for the Prairie Vision 
garden could be partially funded through donor 
pavers. These permeable pavers could be 
implemented where seating is located near the 
east entrance of Hale Library.

Much of the proposed project also could be 
funded by Dr. James R. Coffman, a faculty 
member of Kansas State’s Department of 
Surgery and Medicine and Department of 
Animal Sciences and Industry, for whom the 
surrounding quadrangle was originally named 
(Kansas State University, 2013).  

Feasibility costs
Location Material Unit Quantity Cost

Butterfly Rain Garden
Rock cuyd 6 @ $100/cuyd $600 
Channel Rock cuyd 6.5 @ $100/cuyd $650 
Boulders pound 500 lbs @ $.50/lb $250 
Butterfly Shrubs Individual 40 $1,000 
Butterfly Flowers Individual 80 $500 
Butterfly Grasses Individual 80 $750 
Butterfly Edging 8 LF 21 $210 
Channel Edging 8 LF 16 $160 

$4,120 
Wet Meadow

Meadow Seed Mix Pounds 2 $150 
Meadow Trees Individual 10 $1,500 
Meadow Shrubs Individual 20 $500 
Boulders Pound 600 lbs @ $.50/lb $300 

$2,450 
Seating Nooks (x3)

Decking 16 LF/board 72 $2,900 
Joists 16 LF/board 9 $180 
Facia 16 LF/board 9 $180 
Posts 8 LF/board 3 $30 
Hardware $250 
Benches Individual 6 $1,500 
Storm Grate Individual 3 $1,500 

$6,540 
Paver

Paver Installation*
$8.00/per SF 
installed 520 $4,200 

Benches Individual 7 $1,750 
$5,950 

Labor

5 Man Crew Hours 80 $6,000 
Grading SY 1500 $1,500 
Equipment Rental Days 2 $600 

$8,100 

Totals Materials $13,110 
Pavers $5,950 
Labor $8,100 
Total $27,160 

*Permeable Paver ‐ http://www.lid‐stormwater.net/permpaver_costs.htm

CAPITAL COSTS

POTENTIAL FUNDING RESOURCES

Hot dang! Just over a year’s 
tuition!  This design is 
affordable AND resilient!
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WET MEADOW

BUFFALO GRASS BORDER

BUTTERFLY RAIN GARDENS

The wet meadow, being comprised of native grasses and forbs, will be 
relatively maintenance free.  Annual mowing will take place in late fall, and 
raking will remove cut material to keep the area clean.  After vegetation 
establishment, seed top dressing will take place as necessary to keep the 
meadow full and lush using competition to help keep out weeds. 

Existing manicured lawn will be replaced with buffalo grass (Bouteloua 
dactyloides).  This will cut down on weekly maintenance needs of the Prairie 
Vision site.  Monthly cutting will keep the space in a more manicured state to 
allow campus visitors and guests a possible place to walk.

Butterfly rain gardens will be mostly native forbs and will be mostly 
maintenance free.  More weeding will be required than the other two spaces. 
Bi-weekly checks will be made through the site by maintenance personnel to 
keep weeds at a minimum.

Pest management plan for the area will be consistent with the existing plan 
implemented at Kansas State University. 

Maintenance
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The design at Hale Library offers a resilient and affordable 
solution for improving stormwater management at Kansas 
State University.  By re-establishing Hale Library’s water 
infrastructure system back to its original prairie state, the 
design will improve water quality by effectively detaining 
and treating stormwater runoff on-site through the use of 
native vegetation.  Future problems at Campus Creek, such 
as erosion, flooding, and contamination will be prevented.  
The new green infrastructure system will serve as an 
artful amenity, instilling native Kansas ecosystems.  The 
site’s prominent location on campus will allow it to serve 
an educational purpose for members and visitors.  It will 
ultimately serve as another stepping stone for Kansas State 
University to link a future series of sustainable stormwater 
management systems across campus.

Conclusion What a great model for future 
green infrastructure on the 
Kansas State University campus!



Prairie Vision: Hale Library’s New Front Porch 21

Brokesh, D. (2013, Nov 13). Interview by L Heermann, A Kline, J Sickmann, B Williamson. Coffman Commons landscape.

Buffington, J., Clark, J., Denlinger, D., Engekle, J., Musoke, E., & Sanders, C. (2012). Watershed assessment of river stability and sediment supply: Wildcat creek. 
(Master’s thesis)Retrieved from http://krex.k-state.edu/dspace/handle/2097/13827

Collins, S., S.E. Koerner, J.A. Plaut, J.G. Okie, D. Brese, L.B. Calabrese, A. Carvajal, R.J. Evansen, and E. Nonaka. (2012). Stability of tallgrass prairie during a 
19-year increase in growing season precipitation. Functional Ecology 26:1450-1459. doi:10.1111/j1365-2435.2012.01995.x

Fay Jones School of Architecture. (2010). Low impact development: A design manual for urban areas. Fayetteville, Arkansas: University of Arkansas Press. 
Retrieved from http://uacdc.uark.edu/books/complete/26LID_Manual_Book_Sample.pdf

Lady Bird Johnson Wildflower Center. (n.d.). Recreating a prairie. Native Plant How To Articles, Retrieved from https://online.ksu.edu/COMS/player/content/
LAR_442-749/content/Resources/Plant Selection/Recreating-a-Prairie_LBJWC_2010.pdf?ticket=ST-152154-zcIpKStJoLS4KP7epdcD-ome-as3

Landscape design guidelines: Campus master plan update. (2012). Kansas State University, Retrieved from http://k-state.edu/planning/master_plans/2025_plan/
VIREO_KSU LandscapeGuidelines_Final.pdf

Kansas State University. (2013, Dec 4). Distinguished alumnus award. Retrieved from http://www.vet.k-state.edu/depts/alumni/awards/coffman.htm

Kansas WaterLINK. Water Quality Assessment and Hydrological Evaluation of Campus Creek Watershed on the Kansas State University Campus. 2007. https://
www.k-state.edu/waterlink/current_projects/S2007-KSU.html

Keane, T. (2013, Nov 13). Interview by L Heermann, A Kline, J Sickmann, B Williamson. Coffman Commons vegetation.

Taylor Creek Restoration Nurseries (2010). Native Planting Handbook. Applied Ecological Services, Inc., Retrieved from http://appliedeco.com/tcrn/AES_
Handbook_8.5x11.pdf

United States Department of Agriculture. (2013). Web soil survey. Retrieved from http://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx

U.S. Department of Agriculture, (1990). Soil infiltration rates (SCC 0812). Retrieved from Sacramento County Code website: http://qcode.us/codes/
sacramentocounty/view.php?topic=14-14_10-14_10_110&frames=on

Weathers, K. (2013). 2025 Kansas State University master plan update: Stormwater system, Available from BG Consultants. Retrieved from http://www.k-state.
edu/planning/master_plans/2025_plan/Stormwater Master Plan - Report.pdf

Works Cited



Prairie Vision: Hale Library’s New Front Porch 22

American Society of Landscape Architects. (2009). Honor Award: International Student Center Rain-Garden. Retrieved from: http://www.asla.
org/2009studentawards/264.html

A.M. Leonard Horticultural Tool & Supply Company. (n.d.) COL-MET Steel Landscape Edging, Set of Five 10-foot Sections. Retrieved from http://www.amleo.
com/col-met-landscape-edging/p/VP-CLE/

Buffington, Jared. (2012). Evaluating the aesthetic and amenity performance of vegetated stormwater management systems. Kansas State University.

Collins, S., and L.B. Calabrese. (2011). Effects of fire, grazing, and topographic variation on vegetation structure in tallgrass prairie. Journal of Vegetation Science. 
doi:101111/j.1654-1103.2011.01369.x 

Collins, S., S.E. Koerner, J.A. Plaut, J.G. Okie, D. Brese, L.B. Calabrese, A. Carvajal, R.J. Evansen, and E. Nonaka. (2012). Stability of tallgrass prairie during a 
19-year increase in growing season precipitation. Functional Ecology 26:1450-1459. doi:10.1111/j1365-2435.2012.01995.x

Drainage Solutions, Inc. (2013). NDS Spee-D Channel Decorative Wave Grates. Retrieved from http://www.houzz.com/projects/225783/NDS-Spee-D-Channel-
Decorative-Wave-Grates/ls=4

Hertz Equipment Rental Corporation. (2013). Earthmoving Equipment. Retrieved from https://www.hertzequip.com/herc/rental-equipment-all-equipment/
earthmoving-equipment

Home Depot. (2013). 2 in. x 6 in. x 16 ft. #2 Prime Pressure-Treated Southern Pine Lumber. Retrieved from http://www.homedepot.com/p/Unbranded-2-in-x-6-in-
x-16-ft-2-Prime-Pressure-Treated-Southern-Pine-Lumber-125597/204604874#.UqdCsvRDtIB

McNichols: Industrial & Architectural Hole Product Solutions. (2010). McNichols Quality Plain Steel Grating- Bar Products. Retrieved from http://www.
mcnichols.com/products/grating/bar/material/plain-steel/

Minnesota Pollution Control Agency, (2013). Design infiltration rates. Retrieved from website: http://stormwater.pca.state.mn.us/index.php/Design_infiltration_
rates 

Missouri Botanical Garden. (n.d.). Plant finder, Retrieved from http://www.missouribotanicalgarden.org/plantfinder/plantfindersearch.aspx

Mountain Meadows: Wildflower & Grass Seeds. (Feb. 12, 2013). Tallgrass Mix. Retrieved from http://www.mmwildflowerseeds.com/prod33.htm

Myers, J, & Toburen J. (2013, Nov 13). Interview by L Heermann, A Kline, J Sickmann, B Williamson. Maintenance and budget.

Nathan, Kurt; Storm, Steven; Woland, Jake. (2013). Site Engineering for Landscape Architects: Edition 6.Published by: John Wiley & Sons. 

Olde Mill Impressions. (n.d.). Site Amenities. 750 Park Bench, Retrieved from http://www.oldemillimpressions.com/pages/siteamenities.html

References



Prairie Vision: Hale Library’s New Front Porch 23

References Continued
Ratajczak, Z., J.B. Nippert, J.C. Hartman, and T.W. Ocheltree. (2011). Positive feedbacks amplify rates of woody encroachment in mesic tallgrass prairie. 
Ecosphere 2(11):121. doi: 10.1890/ES11-00212.1

Sacremento County Code. (n.d.) 14.10.110 Soil Infiltration Rates. Infiltration Rate Chart, Retrieved from http://qcode.us/codes/sacramentocounty/
viewphp?topic=14-14_10-14_10_110&frames=on

Select Stone: Fine Masonary & Landscape Stone. (n.d.) Frontier Sandstone Random Tumbled Pavers. Retrieved from http://www.selectstone.com/stone-
gallery/79/

Taussig, M. (2013, Nov 11). Interview by L Heermann, A Kline, J Sickmann, B Williamson. Coffman Commons landscape.

United States Environmental Protection Agency. (November 22, 2013). Campus Rainworks Challenge: A Green Infrastructure Design Challenge for Colleges and 
Universities.  Retrieved from: http://water.epa.gov/infrastructure/greeninfrastructure/crw_challenge.cfm

Utah Landscaping Rock: Nephi Sandstone Division. (2013). 3” South Town Cobble. Retrieved from http://utahlandscapingrock.com/cobble/south-town-cobble/3-
south-town-cobble/

Waier, Phillip R, and R.S. Means Company. (2010). Building Construction Cost Data 2011. Kingston, MA: R.S. Means Co.


